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Introductioa 


fhe tepic of this paper, “Teaching the Essential Reading Skills 

in Science,” is currently subject to much debate. That debate arises 
_ from progresa that has taken place eince World War IZ. One quarter 

century ago no one would have disputed the merits of teaching the esscn- 
tial reading skills in science, nor would there have been mich argumnt 
concerning the premises on which the teaching might have been based. 
Ia general, it was egteed that reading represented the commnication 
of ideas froa the printed page via the processing of informtion through 
the visual uechanism and the transformation of that information into 


meaningful undorstandings. This goneral principle was translated into 
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a number of sub-nrincinles and skills, all of which served as general 
objectives of the tesching ef reading. Svectalista in the content 
fields awlied these general objectives to their fields and the litern- 
ture contained mony renorts describing effective ways for tenchlag read- 
“ing in the content areas. These ways were founded on the aesumetion 
thet there were tyo major considerations in the teaching 2f reading: 
1. The recognition of the meaning? of individual wards: | 
Sussort for this sscumtion Is evident fn the 
hunerous general vocabulary studies sublished by 
Thorndike, Norn, Buckingham-Dolch, and their col- 
leagues. The Literature in sefence teaching cone 
tained numerous resorts of research concerning science 
vocabulary and other sroblems related to reading ect- 
ence miterfals. Practically all of the earlier mrjer 
studies were summarized in the milestone rerort of 
Curtis! in 1938 in which the findings of mre than 


100 studies of science vocabulary were synthesized. 


Although this study nroved to be the high-water mark 


of vocabulary studies in science, nevertheless, it 
nroved to be the basin for many other minor studies, 


most of which have since been forgotten. 


lourtie, Francis D., Invectigations of Vocabulary in Textbooks 
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of Sctence for Secondary Scheels. Boston: Ginn and Comrany, 1938 
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2. The organization of the word "stimuli" recefved Erom 
the nrinted nsge into meaningful natterns: 


I¢ has been generally accented that reading is 
a vercentual task. Hence, mony of the traditional I 
views concerning the teaching of the essential read~ 
ing skills have been closely allied with Gestalt 
findings. The influence of Gestalt theorists is evi- 
denced by the studies involving reading difficulty of 
Flesch, Dale-Chall, and Lorge. Their studies embha- 
sized the structure of the materfals to be read rather 
than the characteristics of the individual words. 

In the nast decade, however, a number of findings have cast doubt 
oni tradittonal coating instruction and have suggested that reading 
instruction may change greatly from that of the nresent time. Some of 
those findings seem related only indirectly to reading instruction but 


their influence is evident {f they are studied carefully. | 


Percention and Reading 


a Recently, there has been a great resurgence in the investigation : id 

"of the theory and orincinles of learning. Hany of the earlier {dens 
about learning behavior that cnorged from the behavioriate and the 
Cestaltists have been questioned. Much of the questioning has come 

from reading snectalints. One reason for the concern is that fit has 


not been possible to arply the findings of nerceotual research to the 


teaching of reading, either in temas of general reading ability or 


George G. Mallinson 
4 


reading in the content fields. This seems strange, indeed, if reade 
ing is a perceptual task. However, an diantoation of many of these 
studies concerning reading and perception indicate that the designs 
may have been faulty. In general, they have dealt with one factor of | | 
perception and its relationship to ‘the teaching of reading, and have } 
| {undicated that there is litcle relationship between this factor and | 
reading succes9. Nevertheless, positive relationships might exist 


because perception iz an extremely complicated process involving 


many different factors and the distillation of one factor from the | 
total realm of perception could destroy the eignificance of that 

factor. Thus, the Itmited range of parceptual phenonena tested nay ; 

have been responsible for the apparent lack of relationship. It is | 
well kaows also that findings of many perceptual etudies suggast 

that learning involves wholes rather than parts of situations. Howe 
— these studies have generally involved adults. Yet, some of the 
more recent studiea with children indicate that frequently they learn 
by parts rather than by wholes. Thus, the general applicability of 
findings fron aduvle-cqntered studies may be somewhat doubtful. 

Many of the studies involving perception have dealt with the 
organization of objects into patterns. Yet, the teaching of xeading, 
in which the findings of these studies have been applied, has been 
based on the word, phrase, sentence, or story methods, seldom on the 
use of objects, There is little evidence to indfcate that an individual 
can mentally reconstruct vords, phrases, sentences, and stories into 


analogous objects which, in turn, can be reconstructed into patterns. 
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The symbol for an ebject, as found in reading material, may not be 
reconstructable into the vholes into which the objects themselves 
can be reconstructed. 

McLuhan’s work, which has affected tcleviston advertising greatly, 
has indicated that many of the ideas concerning perception are not 
tenable, at least over television. It has been assumed traditionally 
that a carofully-organizad, didactic presentation of mterial would 
develop appropriate patterns of ‘ideas in the individual, thus exerting 


the desired influouces on him. It has been found, however, that the - 


i Te Sa 


{ndividual doos not necessarily develop the expected patterns. The 
factor of identification in many casea has more influence than the 
logical presentation of parts on idea developnent. 

Yt say be, therefore, that the studies of perception themselves 
have been so atontstic as to destroy the possibilities of understanding 
the true role of perception. | 

| The Information Explosion and Educational 
Communication 

A major problen that besets educational communication, particularly 
in the sciences, is the knovledga explosion. Prior to 1940 it vas 
believed that knowledge was doubling in volume every 50 years. If true, 
the voluma of knowledge accunulated between the dawn of history and 
1940 would be replicated in voluma by 1990. — the assunption 


proved to be incorrect. The development of computers in the niddle of 


the 20th Century freed the scientist and researcher from lengthy perflods 
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of analyzing data. Prior to that development the collection of data 
might have occupicd 10 percent of the researcher's tine, and the analy- 
sto of the dota, 90 percent or more, Towever, with the development 
of the solid state computer, the analysis of data frequently takes 
lese time than collection. Thus, findings on which future knowledga 
can be sought and revealed are imacdiately avallable to the scientist 
and researcher. Thus, by 1950 it was estinated that knowledge vas 
, doubling in volume every 10 years. Im the early 1960's, withe the now 

generations of — * » the rate of accurmlation of knowledge had | 
accelerated to doubling every seven. With the third generation of com 1 
peters now appearing, by 1970 scientific knowledge may be doubling , 
every five years. Thus, the masa of information that appears only 
serves to complicate further the reading process. 

The Population Explosion and Educational 

Communication 
If you read at a rate of about 159 words per minute by the time 

you finish this sentence the earth's population will have increased 
by about 23. Ong hour from now it will have increased enough: to popu« 
late a city of about 6,000. Ona year fron a8 the increase would popu- 
late a nation the size of the United Kingdom and Sweden combined = 
countries with a total population of about 62,500,000 people. Recent, 
extensiva investigations by UNZSCO of the necturnal habits of Horo 


sapiens suggest that the population increment is likely to increase 


in the years ahead. Many educationsl problems, particularly those 
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involved with the teaching of reading, arfee from the characterlstica 
of the population, as well as frou its size, 
Nearly 50 percent of tha vorld’s population 1s below the age of 


25. Altogether, mora than 80 million parsons in the United States 


ara Lo soma type of organized educational program supported by local, 


estate, or federal funds, or by private sources. Thus, education, at . 


least in terms of student involvement, is an ¢hoxmous business. It | 
is expected that mre than $1 ‘trillion dollars will be spent on cduea- 
tion in the United States from all sources before the end of the next 
decade. This i3 bazed on the asoucption that 15 to 20 percent of the 
national income will be funneled into educational programs of various 
types. Currently in the United States, nearly 40 percent of public 
tionies, other than for defense, are spent on soue form of education. 
This has ted to the development of new combines among publishers, con 
puter manufacturers, and the electronics industry to exploit the poten- 
tial market. Some of these combines are International Business Mechines 
Corporation end Sclonce Rescarch Associates; Raythson and D.C. Heath 
Company; and the Siiver Burdett Company, Tine, Inc., and the General 
Electric Company. Because of tha information and population explosions 
ond the continusd growth of education, there {s every reason to expect F 
that the methods of education, particularly these in the eclences, will 
change and will-ba supplemented with media other than the textbook and 
traditional materials. This spans a number of important problens. 


An investigation of the Ifterature of science education indicates decreas- 
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ing interest in the research in reading related to scflenca education, 
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and more and moro research on the use of outside objects, kits, and 
other mltimedia for education. No doubt, this trend will contiaue, 
particularly with the sophisticated advertising and sales agencies in 
the newly-formed combines, Thus, there needs to be a complete review 
as to vhat constitutes the essential basic skills of reading in sci- 
ence in the yeato ahead-and. the most effectiva. ways of. teaching thea. 
This, perhaps, can be done only by surveying the rola of technology 


and education in the years ahead. . | a i 


Television and Yocabulary Load 


The studics undertaken many years ago concerning the optinal 
number of scientific terms that ¢ student could learn at any grade 
level are $0 outdated as to be useless, The impact of modern comnmni- 


‘cation media, particularly television, now provides an entirely nev 


———— —— — 


environment in which youngsters are atimulated by vocabulary and, in 
turn, against which they Learn this new vocabulary. Television views 
ing, which has become comnon, provides great réinforcenent for the 
presentation of voxds, Thus, students currently in the early elemen~ 
tary echool might leura ectentifie vocabulary far more readily than 
etudonts at the seventh-grade level re did. One only has to 
talk with elenentary-school childrea and exanine the kinda of books 
they read to ascertain quickly that their convrehension of vocabulary 
is far beyond that of thelr parents at a ein lar étage. Hovever, many 
of the vocabulary terms with which they now become faniliar are not 


those found in the learning materfals ordinarily used in the school. 


There is, of course, some overlap but aany of the terms found in the 
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traditional teaching materials are not presented in the sane stimula~ 
ting environmant as scientific terms presented through modern cormunica- 
tion media. The teacher miy frequontly be found-in the enbarrassing 
position of teaching terms, many of which are easier than those that 
| appaar on telovicion, in an environzent considerably lesa conducive to 
learning. 
Technology and Education | 
fo the Next 100 Years 
No one fa his right mind would attempt to predict specifically 
what fs Likely to happen in the technology of education during the 
next 100 years. However, by reviewing the last 100 and extrapolating, 
with due consideration for an acceleration of devalopments, some ideas 
may be postulated. The postulates are based on these assumptions: 
1. Thare wiil continue to be a shortage of qualified 
teachere to man the massive clucational effort that 
lies ahead. Evon if the anticipated supply were to 
expand greatly, one may expect that teachers will 
epond more tine in updating thetr backgrounds and 
somewhat less in teaching. Also, the information 
explosion will require more teachers for science at 
the post-high-school and post-baccalaureate levels. 
2. In order to disseminate the ever-accinilating mass 
of knowledge, now methods will be — * to comple- 
ment the teacher effort in accelerating its 


dicsemination. 
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3. The role of education will increasingly change from 
teaching persons to store informtion in, and retriev- 
ing it- from, thety heads to that of acquiring new 
information. This means new directions for teaching 


metheds of inquiry. ; 


The Role of the Rook | 
As has been stated, "We would not think of advising friends to . | 

use new drupe a8 uneritically as we often recomend new learning 

devices." But, there Le Little doubt that the recommendations will 

continue, perhaps at an accelerated rate. Some devices will be uses 

ful and some will not, But, in all of these developments the book 

will continue to be an important teaching aid. However, the role and 

format of the baste textbook will change radically in the years to 

coma. Some of the changes are Likely to be these: | : 
1. Toxtbooks in the natural sefences will increasingly 


de-emphasize the didactic presentation of inform- 


tion and will present more information in terns of 
problem and inquiry appreaches. They will becone 
more like textbooks of mathematica. Although many 
publishers have paid lip service to these approaches, 
there io little evidence yct of accomplishaent. In 
general, the activities related to Joquiry are found 
in the ancillary matesials. One ‘nay expect that the 


textbooks of the future wili contain mainly foundae 


tional problems and the ancillexy materials will 
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contain problen-solving situations related closely 
to tha student's everyday experiences, The iatter 
will provide for cultural, geographical, and other 
differences. among the students. 

Modern printing developments will make Lt possible 
to increase greatly the numbers and types of illuse 
trations in textbooks. This will mean more four 
color illustrations and the possible use of three= 
dimensioval photography. Many of the problems in 
the textbooks will be focused on the analysis of © 
these photographs. 

3. There will be greater integration betveon the ancit« 
lary materials and the textbooks. Students will be 
expected to mova from the textbook to filmloops and 
to other types of hardvare, including sclonce kite, 
and then back to the textbooks. A single problem 

. Anvolving the use of ancillary materials will occupy 


far more than tho usual elass period, ox even a day. 


The Role of Electronics Tochnolony 


The greatest chauge in sources of information input in the scl- 


ences will be in periodicals and serial literatura to which the stu- 


dent is directed. Thoee are the “monsters” that are placing over- 
vhelming burdeas on shelving and cataloging capabilities in Libraries. 


They will be replaced by vast electronic banks of information in which 
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tions. Such library systems will encompass these elements: 


1. The purchase of subscriptions for periodical and 


serial literature in the forn of a computer input 
device. 
2. The etorace of the "subscriptions" du toto ina | 
—*ferro~magnetic, or other domain, in a computer in | 
& form eultable for extrenely rapid examination, “4 | | ; 
manipulation, and printout. | 
3. The availability of some typs of index ox diblio- 
graphy which a student can scan to determine vhich 
elenents of the periodical or serial Literature 
may be useful. 
4. The iscuasce to a atudent, on receipt of a proper 
code number on one hand or a request based oa 
diverse, custom, or subject speciftcation on the 
other, a reproduced copy, or coples, of the periodi« 
cal literature that he may keep. 
The — in which students gain information will be 
. decentralized. Libraries may no longer ba used for study, since the 
eutput mechanisms for the electronic banks can be placed in residence 
halis and hones, Much of the output my be on a television monitor 


rather than in the form of a printout, 


° 
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Sone Suggestions 


- ! 


In the previous discussions the writer has atteupted to Hest 


some of the najor cultural pressures that affect vocabulary and hence 
the teaching of reading, and also to mike some predictions as to what 
may happen in the future with raspect to Learning mpaterlals. However, 

' he has studiously avoided making any specific recommendations ar to 
how to teach basic reading skills in sclence. To him the reason is | 
cbvious. Except for reviewing recormendations made in earlier reports, 
all of vhich would be redundant to those reading this report, he could 
do little. We firmly believes that extensive research must be under 
taken to ascertain what needs to be done in a modern environment to 
teach basic rending ckills of scfence before suggestions for implenen= 
tation can be made. This may be construed as an evasion but it scems 
to be the only outlet. Thus, the following suggestions for research 
and study are mtdet 


1. The extensive vocabulary studies in science under= 


takon by Curtis and Mallingon and their colleagues 
are hopelessly outdated. Although they may havo 
beon salutary and useful during the period whon 
printed materials represented the primary Learning 
sources » they axe no longer significant contribu~ 
tions in view of the modern devices which are avalla- 


ble for teaching aclence,. Thus it te suggested 


that a sores of research studies be undertaken to 
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ascextain the type of vocabulary youngsters use as 
a result of the total environmental impact ‘upon 
then, | . 

Studies need to be undertaken to determine how 

well youngsters can read term and concepts with 
which they have beon stimulated over different types 
of multinedia, including television and £ilnloops, 


as well as other devices. It is obvious that these 


now multimadia offer entirely nev patterns of per- 


eeptual sticali which have not yet been investigated 
in this context. . 
Studies need to be undertaken to determine how 


faniliarity with using these scientific torms in 


conversation and in being stimulated by them through 
the new multioadia 18 accompanted with understanding. 
The findings of the older studies in which word recog~ 


nition was considered tantamount to understanding are 


to longer tenable. 
Studies necd to be undertaken to deteraine the vays 
in which modern graphic arts techniques can be incor= 
porated dato books and other printed materials so a3 
to present seience xeadings in a quasi«visual environ= 
ment rathex than renonstrancea in print. Little has 
been done to determine how techniques such as three- 


dimncastonal printing my be used more effectively so 
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as to complement verbal concepts. Textbooks, unfor- 

tunately, stil rely on outdated vormts rather than 

making use of those thet appear in modern media such 

as Life, Tima, and Fortune. The picture essay tech- 
nique hag hardly been explored for providing a better 
visual enyironsent In which to develop science 


concepts. 


5. Studies should be undertaken to review critically 


the literature involyed with the teaching of the 
blind and making use of stimuli other than visual to 
Covelop science understandings. Generally, as indl- 
cated in the earlier part of this paper, reading vas 
esscatially visual comunicstion through the mdium 
of print. Rowever, many techniques tnvelving tactual 
and auditory stimulations my be combined with those 
fron other sources to teach reading. Little has been 


done to cxplore this broader concept of perception. 
‘ Sumaary 


In brief, this paper haa caid Little about “how to do it," Sheuld 
any of the readers ba interested to ways for teaching the essential 
reading skills of two decades ago effectively through science materials, 
they may bo found by reading several sources elready montioned. How 
ever, it seems that entircly new directions of research ara necded if 


recommendations for techniques are not to ba dinosaurlan, 


